We analyse photonic penguin contributions to the rare decay B → K * γ by taking into account the correction of order m K * /m B and the bound state effect in the perturbative QCD framework. It is shown that the contributions coming from both of photonic penguin diagrams should be calculated since the contribution from the second photonic penguin diagram is enhanced by the bound state effect. The conclusion is model independent although numerical results depend on the meson distribution amplitude as well as on the value of the b-quark mass.
I. Introduction
The rare decay B → K * γ has attracted great attentions especially after the CLEO Collaboration first identified this decay and gave its branching ratio [1] . The decay B → K * γ is dominated by the flavor-changing quark-level process b → sγ. The process b → sγ can occur not only through penguin diagram at one-loop in the standard model but also through virtual particle in the supersymmetry and other extensions of the standard model [2, 3] . Thus accurate experimental measurements and theoretical calculations of this decay can provide a precision test of the standard model as well as a test of new physics at present experimentally accessible energy scale.
In this paper, we shall analyse the decay B → K * γ in the framework of perturbative QCD (PQCD) which was first applied to the exclusive nonleptonic decay of B meson in
Ref. [4] and has been extended to more heavy meson decays [5, 6] . Leading contribution to the decay B → K * γ comes from the photonic penguin diagram which is shown in 
II. Contribution coming from the second photonic penguin diagram
The effective Hamiltonian which describes the photonic penguin diagram, the square blob part in Fig. 1 can be expressed as [7, 8, 9 ]
where
In the above expressions, C 7 (µ) is the Wilson coefficient which contains the effects of QCD corrections,
The wave function of the B meson is written in the form [4] ψ B = 1 2
where I c is the identity in the color space. For the K * meson, the wave function can be expressed as
where ξ * is the polarization vector of the K * meson. φ B and φ K * are the distribution amplitudes of the B and K * meson respectively.
The contributions of Figs. 1a and 1b can be written as (we don't write down the
and
φ K * (y)
In the above expressions,
and ǫ are the momentum and polarization of the photon respectively, and ) can be factored to the integrals I iB and I iK . In this way, M i is factored to two independent integrals I iB and I iK * .
The decay width reads
and the branching ratio can be obtained,
For the numerical result of the decay branching ratio, we take the following parameters as input:
The result should depend on the expressions of distribution amplitudes φ B (x) and φ K * (y). A simple expression of φ B was used in Refs. [5, 6] 
where ǫ B is related to the longitudinal momentum fraction of the light quark [13] ,
It has been pointed out that K * meson wave function is close to its asymptotic behavior [13, 14, 15] , so we adopt the expression in Ref. [13] for the K * meson distribution amplitude,
The parameters A = 41.4GeV
are taken from Ref. [13] .
Ref. [6] pointed out that the contribution coming from 
Thus I 2B is much larger than I 1B by the order of m b /m q . In this way, the contribution coming from the second photonic penguin diagram (Fig. 1b) 
Thus the second photonic penguin diagram should not be ignored in calculating the branching ratio Br(B → K * γ). Although we use a simple expression of φ B (Eq. (13)), this conclusion is model independent. The point is that the distribution amplitude φ B should be peaked at the position around x 1 = ǫ B being 0.05 ∼ 0.1 [4] no matter of the expression of φ B . Also the conclusion does not depend on the K * distribution amplitude.
III. Model analysis
In order to see how our conclusion is model independent, we employ another two models for the B meson distribution amplitude in our calculation. According to Brodsky-Huang-Lepage prescription in which the wave function in the infinite momentum frame is connected to the equal-time wave function in the rest frame by equating the Lorentz-invariant energy propagator [12] , we can write down B meson wave function in the form [13] ,
in which the parameters A and b are determined by two constraints:
P B is the probability of finding the |qq Fock state in the B meson. The second constraint P B ≈ 1 is reasonable since with the increase of the constitute quark mass the valence Fock state occupies a bigger fraction in the hadron and in the nonrelativistic limit the probability of finding the valence Fock state is going to approach unity. Then we can obtain the distribution amplitude of B meson
Ref. [4] suggested another form for φ B (x) (Szczepaniak-Henley-Brodsky model),
where the parameter A is determined by Eq. (19). φ is farther away the end-point than that of the other models. M 1 and M 2 depend on the behavior of φ B only through the integrals I 1B and I 2B respectively (see Eqs. (6) and (7)). I 1B and I 2B are independent on the other parameters such as Λ QCD and µ, so they respect the φ B -dependence of M i completely. Because φ
BHL B
does not emphasize the small-x 1 region so strongly as φ SHB B and φ δ B that the value of I 1B (I 2B ) calculated with it is the smallest one among the three models (see table 2 ). The branching ratio calculated with φ BHL B will be also the smallest one (see table 3 ). It can be found that the neglecting of the second photonic penguin diagram (Fig. 1b) So our conclusion that Fig. 1b should be taken into account is model independent.
We would like to point out again that the point is that the distribution amplitude of B meson should be peaked at some small value of x 1 = ǫ B no matter of the particular expression of φ B .
As comparing with the experimental data, we find that the results calculated with 
IV. Summary and conclusion
The decay B → K * γ is very attractive since it provides an experimentally accessi- should be peaked at some small value of x 1 = ǫ B . 
